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Lentirival Cas9/gRNA vector construction by the GCas method. For constructing an allin-one lentiviral Cas9/gRNA expression vector, each attL1−attR5 sgRNA module vector ( Fig 9A and S5 Fig) , attL5−attR3 promoter vector (Fig 9B) , attL3−attL2 Cas9 alone ( Fig   9C) or Cas9/EGFP vector ( Fig 9D) and a lentiviral destination vector CSIV-DEST ( Fig   9E) underwent LR reaction, after which the desired Cas9/gRNA vector was obtained. A polyA vector was not used since it prevents lentivirus production when it is located between LTRs. In this figure, pENTR-L1-U6-sgRNA2-R5, pENTR-L5-EF1α-R3, pENTR-L3-Csy4-Cas9n-EGFP-L2 and CSIV-DEST (in parentheses: pENTR-L1-U6-sgRNA-R5 and pENTR-L3-Cas9-EGFP-L2) were used as an example.
(B) Construction of an all-in-one sgRNA/Cas9 vector harboring two sgRNAs at both ends using the GCas method. For construction, each attL5−attR3 promoter vector (Fig 9B) , attL3−attL2 Cas9 alone (Fig 9C) or Cas9/EGFP vector (Fig 9D) , a polyA vector pENTR-R2-pA-L4 ( Fig 9F) and a destination vector pUC-DEST-R5R4 (Fig 9E) (Fig 9F) , followed by LR reaction with sgRNA sequence-incorporated pENTR-L1-U6-sgRNA-R5, pENTR-R4-H1-sgRNA-L2
( Fig 9A and S5A Fig) and pUC-DEST-R1R2 ( Fig 9E) . As a result, the desired all-in-one Cas9/gRNA vector was obtained. In this figure, pENTR-L5-EF1α-R3, pENTR-L3-Cas9n-EGFP-L2, pENTR-R2-pA-L4, pDONR-P5P4, pENTR-L1-U6-sgRNA-R5, pENTR-R4-H1-sgRNA-L2 and pUC-DEST-R1R2 were used as an example.
(C) Construction of an all-in-one sgRNA/Cas9 vector harboring four sgRNAs at both ends using the GCas method. For construction, each attL5−attR3 promoter vector ( Fig   9B) , attL3−attL2 Cas9 alone (Fig 9C) or Cas9/EGFP vector (Fig 9D) , a polyA vector pENTR-R2-pA-L4 (Fig 9F) and a destination vector pUC-DEST-R5R4 (Fig 9E) underwent LR reaction, after which an intermediate vector was obtained. Afterward, the intermediate vector underwent BP reaction with pDONR-P5P4 (Fig 9F) , followed by LR reaction with two sgRNA sequences-incorporated pENTR-L1-U6-sgRNA2-R5, pENTR-R4-H1-sgRNA2-L2 ( Fig 9A and S5B Fig) and pUC-DEST-R1R2 ( Fig 9E) . As a result, the desired Cas9/gRNA vector was obtained. In this figure, pENTR-L5-EF1α-R3, pENTR-L3-Csy4-Cas9n-EGFP-L2, pENTR-R2-pA-L4, pDONR-P5P4, pENTR-L1-U6-sgRNA2-R5, pENTR-R4-H1-sgRNA2-L2 and pUC-DEST-R1R2 were used as an example. 
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